98      Basic Teachings of the Great Psychologists
and visual situations. His conclusions elaborated Weber's Law
thus: "When stimuli increase by a constant ratio, the sensations
aroused by them increase by equal increments or steps." As
stimuli increase in geometrical ratio, sensations follow in arith-
metical ratio, that is, by one sensation unit or "just noticeable
difference.'5
Though Fechner made numerous valuable contributions, he
failed to span the chasm between mind and body, a feat which
remains for some super-scientist of the future.
Helmholtz on Eyes and Ears
The dominant figure in nineteenth century German science
was HERMANN LUDWIG VON HELMHOLTZ, a physicist, physiol-
ogist, and psychologist. Trained in medicine, he turned to teach-
ing and research. While still in his thirties he began to publish
brilliant findings on vision and hearing. To facilitate more accu-
rate study of the eye, he invented the ophthalmoscope, which
permits direct observation of the retina. Experimenting on the
external eye muscles, he showed how the lens focuses to accom-
modate vision at different distances.
A famous Helmholtz theory explains how we distinguish
colors. Elaborating work of an English physicist, THOMAS
YOUNG, he developed the "Yoimg-Helmholtz" theory that three
kinds of receptors, or end-organs, exist in the eye, one reacting
to red, one to green, and one to blue-violet. Color is determined
by light of a certain wave length. A wave length corresponding
to saturated green arouses only the green receptor. Yellow arouses
both red and green receptors, but to a lesser degree because its
wave length lies between green and red. White light, synthesizing
all colors, arouses all three receptors at once. The usual forms of
color blindness result from a lack of red or green or both these
end-organs. Though it fails to account for all the facts, Helm-
holtz's theory remains one of three notable attempts to explain